We are interested in finding invariants which would tell whether or not there exists a cross section in b m . In a sense this problem is already solved using the Postnikov systems. What we will do is to identify certain classes in universal examples whose image in H*(B(b)) must be zero if a cross section is to exist over the k + 6 skeleton of B(b). The computations are based on a modification and extension of the results of Hermann [2] , The first obstruction is just Wk+i (b) . It turns out that the higher classes are not unique elements but rather cosets of certain groups. We can specify this group for each obstruction studied in terms of computable operations in H*(B). In addition, these higher classes satisfy certain relations. By using both the indeterminacy and these relations, the obstructions can be computed in many interesting cases. Our detailed computation for the first six obstructions are valid only in the stable range for the homotopy groups of Vk+m,m. Full details will appear elsewhere.
Some of the applications of these results to the question of immersing and embedding manifolds into Euclidean space are listed in §5. 
In the Postnikov tower of Moore, Tr n (i)(V k +m,m) = A if n(i) <n(i+l), and each nonzero homotopy group of the fiber appears. Our modification consists in replacing the single fiber space
by a tower of fiber spaces if the group Ai is different from a free abelian group or a direct sum Z p ® • • • ©Z p for some prime p. For example, from [lO] we have 7ru(Fi2,3) =Z©Z 4 and this is the third nonzero group. The modified tower will have, in place of the single fibering of Moore's system, the following
Each fiber is constructed so that the fiber of the composite p : El iZ ->E\ tZ will be homeomorphic to K{Z@Z^ 11). This modification is important because of the difficulties involved in identifying the fe-invariants if Ai is not free abelian or a vector space over a field [3] .
3. The construction of the tower 2.2.1. In this section we will describe a procedure for constructing the modified Postnikov system. GkXK(Ai+i,n(i+l)) and p is a cross section defined so that hi+\k = Xp. Then the kernel of &? +1 is just the kernel of p*X* and this group is comparatively simple to evaluate. 4 . Obstructions in sphere bundles. 4.1. As an illustration of our procedure we will outline the result for sphere bundles. This procedure is different from the one used in [5] in which we followed Hermann's program more closely. We will use the symbol k l to stand ^%m-Fo r w=l and k^5 (the stable for the fe-invariant of pi'. E£ |W range) the tower 2.2.1 begins 6 lies in a coset of a group K containing K\. This group is also identified in [5] in terms of a "tertiary bundle operation.
7 ' For all the applications we have made, it has been sufficient to know the relations and indeterminacy as described in 4.1.1 to 4.1.6. 
As an illustration on

is a secondary cohomology operation 4> such that <j>(U) = U-(v(k, b)+a) where a is polynomial in the Wi(b).
We have been able to show that a is either w 2 -w k or zero and, if k = 2 3 ' -2, then a -w 2 • w k . Under greater restrictions, a similar formula holds for some of the other higher obstructions.
Theorem 5.3 can be applied to the question of immersing differential manifolds. Hirsch [3] has proved that, if n is the normal bundle to an embedding of an orientable compact differentiable manifold M n without boundary into Euclidean space R m and if n r has a cross section, then M n can be immersed in R m~\ If we apply 5.3 to the normal bundle of an embedding of M n into R 2n+1 , using some of the ideas of Massey in [6] , we obtain the first of the following theorems. The second follows by a refinement of the argument. In the next three theorems n is this normal bundle. THEOREM By quite different methods, B. J. Sanderson and J. Levine have obtained (a), (b), and (c). Only is (b) known to be the best possible result.
